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(Molecular Kinetic APProach to Gas Flows with Chemical Reaction)
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(Molecular Kinetic Model Equation of Reacting Gas Flow)
$\mathrm{n}$ $f_{j}=f_{j}(\mathrm{c},\mathrm{x},t)$ ,
$j=1,2,—,n$ ( $\mathrm{C}$ $\mathrm{x},t$ ) –
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Boltzmann $X$ : $Df_{j}= \frac{\delta f_{j}}{\delta t}$ , $Df_{j} \equiv(\frac{\partial}{\partial t}+\mathrm{c}\cdot\frac{\partial}{\partial \mathrm{x}})f_{j}$




$= \frac{\partial.f_{j}}{\partial t}+(\frac{\delta f_{j}}{\delta t})_{\mathit{0}}$
(a) : $\partial_{e}f_{j}/\partial t$ (b) : $(\delta f_{j}/\delta t)$
(Burgers (1969)) 4)
(a) , (b) (a) Boltzmann 2
$\frac{\partial.f_{J}}{\partial t}=\sum_{i=1}^{n}J(f_{J},f_{l})$ , $J(f_{j},f_{\dot{i}})= \int\int(f_{f}’f_{1}’,-f_{j}f_{t1})gd\mathrm{f}u\mathrm{c}_{1}$
–
( $\Delta t\approx N\cdot h/E,$ $E$ ; )
Boltzmann H




) $m_{j}$ ( ) $\mathrm{i}$ Boltzmann 2
$\text{ }f_{j}$ $\text{ }f_{j}^{(0)}$
$f_{\text{ }^{}(0)’}f_{i1}^{(0)’}=f_{j}^{(0)}f_{i1}^{(0)}$
$J(f_{j},f_{i})= \int\int(f_{j}’f_{i1}’-f_{\text{ }}f_{l1})gd\Omega d\mathrm{c}_{1}$
$= \int\int f_{j}’f_{i1}^{\mathrm{t}}gd\Omega d\mathrm{c}_{1}-f_{\text{ }}\int\int f_{i1}gd\mathrm{f}u\mathrm{c}_{1}$
$= \iint f_{J}^{\langle 0)’}f_{i1}^{(0)^{\mathrm{t}}}gd\Omega d\mathrm{c}_{1}-f_{j}\iint f_{i1}gd\mathrm{f}u\mathrm{c}_{1}$
$=(f_{j}^{(0)}-f_{j}) \int\int f_{i1}^{(0)}gd\Omega d\mathrm{c}_{1}$
$=\nu_{y}(f_{j}^{(0)}-f_{J})$ , $\nu_{\ddot{y}}$ : Coll $\mathrm{i}\mathrm{s}$ ion frequency




$( \frac{\delta f_{j}}{\delta t})_{c}$
$( \frac{\delta f_{j}}{\delta t})_{e}=(\frac{h_{j}}{dt})_{e}\cdot f_{j}^{0)}.$ , $f_{j}^{\langle 0)}$ $=n_{j}\cdot f_{J}^{(0)}$.
$(dn_{j}/dt)_{\text{ } }$ Arrhenius
$( \frac{dn_{j}}{dt})_{\iota}=-K_{j}pe^{-T_{l}/r_{(n_{i}n_{j})^{f_{2}}}}$ : $K_{j}$
$Df_{j}= \nu_{j}(f_{j}^{(0)}-f_{j})+(\frac{dn_{j}}{dt})_{c}\cdot f_{\text{ }^{}(0)^{*}}$
$Df_{J}=f \frac{f_{j}}{\partial t}+\mathrm{c}\cdot\frac{\phi_{j}}{\partial \mathrm{x}}$
$\Delta t$
$f_{j}( \mathrm{c},\mathrm{x}+\mathrm{c}\Delta t,t+\Delta t)-f_{j}(\mathrm{c},\mathrm{x},t)=\int_{l}^{l+\Delta t}\frac{\delta f_{j}}{\delta t}dt\approx\Delta t\frac{\delta f_{j}}{\delta t}$
:
X+\simeq $arrow \mathrm{x}$
$f_{j}(\mathrm{c},\mathrm{x},t+\Delta t)=\Delta t\{\nu_{j}(\mathrm{x},t)f^{(0)}(\mathrm{c},\mathrm{x},t)+\nu_{j}^{*}(\mathrm{x},t)f_{j}^{(0)}(\mathrm{c},\mathrm{x},t)\}+\{1-\Delta tv,(\mathrm{x},t)\}f_{\text{ }}(\mathrm{c},\mathrm{x}- \mathrm{c}\Delta t,t)$
$Vj=( \frac{dn_{j}}{dt})_{C}$







( 1 (a) )
(2) ( 1(b) )
$\mathrm{i}=1,2,3,4$
$f \frac{f_{j}}{\partial t}+\mathrm{c}\cdot\frac{\partial f_{\dot{j}}}{\partial x}=\nu_{\text{ }}(f_{j}^{(0)}-f_{j})+\frac{dn_{j}}{dt}f_{j}^{(0)}$
.




$m_{1}=1$ , $m_{2}=9$ , %=16, $m_{4}=14_{\text{ }}n=\Sigma n_{j}=n_{1}+n_{2}+n+n_{4}$
$p=\Sigma n_{j}m_{J}$ 11 + + $+n_{4}m_{\not\in\backslash }$
$n_{j}= \int\int f_{j}dc_{\eta}dc_{y}$ . $\rho u=\Sigma\sqrt{m_{\text{ }}}\int\int c_{d}f_{j}dc_{l}dc_{yj^{\text{ }}}nT=\Sigma\int\int \mathrm{C}_{j}^{2}f_{j}dc_{q}dc_{y}$
$\text{ }=\frac{1}{4K_{n}}\sqrt{\frac{2T}{\pi}}\Sigma n_{j}(d_{j}+d_{j})^{2}\sqrt{\frac{1}{m_{J}}+\frac{1}{m_{j}}}\text{ }(\frac{dn_{1}}{\phi})_{t}=-K_{1}\rho \mathrm{c}\mathrm{x}\mathrm{p}(-\frac{T_{e}}{T})\sqrt{n_{1}n_{2}}\frac{1}{K_{n}}$,
$( \frac{\ovalbox{\tt\small REJECT}_{\mathrm{z}}}{dt})_{t}=-(\frac{\emptyset_{\mathrm{t}}}{\phi})_{\epsilon},(\frac{\ovalbox{\tt\small REJECT}_{3}}{\phi})_{a}=\frac{1}{2}(\frac{\phi_{\mathrm{t}}}{\phi})_{e}\backslash (\frac{\ovalbox{\tt\small REJECT}_{4}}{dt})_{\epsilon}=0$
(1) 1, $500\mathrm{K}$
2$H_{2}+O_{2}arrow 2H_{2}O$ 1 2 (Coplanar Gas)
$x$ 202
2 \Delta t $=0.08_{\text{ }}$ $u=0_{\text{ }}T=1.5(1500K)\text{ }$
nll=l.o n3=n4=0.5 Maxwell
-6 $<C_{\dot{\Psi}},C_{M}<6$ 2 $\mathrm{t}=1.6$
400
(2) $n_{1}=1.0_{\text{ }}$ =n4=0.5














\Delta t=0.0008 4 $K_{n}=0.005$
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(HOT GAS EVO rr-iON)
(111) $t=0.016$ . $\gamma_{\mathrm{a}\mathrm{v}}=0.9\not\in 7$ {IV) $t=\bm{\mathrm{f}}.04,$ $\gamma_{\mathrm{a}\mathrm{w}}=0.92S$
$(0.60 \mathrm{S}\Gamma \mathrm{S}2.39)$ $\langle 0.\mathrm{O}\mathrm{S}\mathrm{S}TS9.\mathrm{t}2]$
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